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Abstract
Third party punishment can be evolutionarily stable if there is heterogeneity in the cost of punishment or if punishers
receive a reputational benefit from their actions. A dominant position might allow some individuals to punish at a lower
cost than others and by doing so access these reputational benefits. Three vignette-based studies measured participants’
judgements of a third party punisher in comparison to those exhibiting other aggressive/dominant behaviours (Study 1),
when there was variation in the success of punishment (Study 2), and variation in the status of the punisher and the type of
punishment used (Study 3). Third party punishers were judged to be more likeable than (but equally dominant as) those
who engaged in other types of dominant behaviour (Study 1), were judged to be equally likeable and dominant whether
their intervention succeeded or failed (Study 2), and participants believed that only a dominant punisher could intervene
successfully (regardless of whether punishment was violent or non-violent) and that subordinate punishers would face a
higher risk of retaliation (Study 3). The results suggest that dominance can dramatically reduce the cost of punishment, and
that while individuals can gain a great deal of reputational benefit from engaging in third party punishment, these benefits
are only open to dominant individuals. Taking the status of punishers into account may therefore help explain the evolution
of third party punishment.
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Introduction
Third party punishment has been consistently shown to be one
of the main factors that ensures cooperation within groups of
individuals [1]. Third party punishment is effective at promoting
cooperation even if it is delayed [2] or given in a verbal form only
[3], and the mere presence of a third party significantly increases
both fair behaviour and, conversely, the unwillingness to accept
unfair behaviour [4]. Third party punishment has also been
claimed to be a universal human behaviour [5]. Nevertheless,
there is continuing debate as to how third party punishment could
initially evolve, because it imposes costs on an individual while the
benefits are shared amongst the group as a whole [6]. In this
paper, we consider two, not mutually exclusive, solutions to this
problem: that individual’s gain indirect benefits from punishment,
and that certain individuals can punish at reduced cost.
1.1 Reputation and third party punishment
The problem of the cost individuals pay for punishment can
potentially be overcome if there was some way for punishers to
recover the costs of punishment through indirect benefits from
their actions. Specifically, through earning a positive reputation
[7,8]. Third party punishers are seen as trustworthy, group focused
and ‘nice’ [9,10] and these positive social attitudes translate into
actual rewards. It has been suggested that engaging in third party
punishment can act as a costly signal of an individual’s altruistic
nature [10] and, indeed, those who punish are often also highly
cooperative [11]. Interestingly, the positive traits associated with
punishment are also those we demand in leaders [12], and with
this in mind the results of Gu¨rerk et al. [13], that individuals prefer
an environment where punishment is possible, could be reinter-
preted to suggest individuals prefer to be in an environment where
someone will punish social defection. A reputation as a punisher
might therefore allow the punisher to recruit social allies or
cooperative partners more easily because, as well as signalling their
own altruistic and cooperative tendencies, it may suggest they will
intervene to ensure any individual in their vicinity is treated fairly.
Alternatively, engaging in punishment might be less about
signalling pro-social personal characteristics and more about
signalling dominance and personal formidability. Third party
punishment, if not an aggressive act per se, can certainly be
considered a confrontational one as at some point it must involve
an individual attempting to inflict a cost upon a defector or
aggressor, and most confrontational actions are instigated by
dominant individuals [14–16]. Humans can easily identify the
victor in a confrontation [17] and recognising one’s place in a
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dominance hierarchy is a vital part of the social cognition of any
group-living animal [18]. Accordingly, engaging in punishment
would certainly suggest a dominant position. Indeed, the examples
of punishment that occur in the non-human literature are carried
out by dominant individuals only [19–21], with the apparent
purpose of maintaining their social rank.
Benard [22] showed that aggressive behaviour does act as a
deterrence against confrontational behaviour, and it has been
suggested that ‘cooperative’ behaviour could be a result of
coercion by a more powerful receiving party [23]. In fact,
Marlowe et al [24] suggested that one reason for the lack of third
party punishment in small scale human societies is that, due to
eavesdropping on dyadic interactions, a ‘don’t mess with me’
reputation can be easily established without an individual
involving themselves in the conflicts of others. Thus third party
punishment could be another form of aggression used as a signal of
social position and to demonstrate personal formidability, i.e.
‘don’t mess with the enforcer’ [9], with any rewards from the
behaviour [10] being due to fear. Nevertheless, the reputation
gained from an act of third party punishment need not only be
either as trustworthy person or as a formidable person; it could be
both. For example, research on welfare trade-off ratios, the process
by which we make resource allocation decisions [16], splits the
factors in this process into two broad categories: the potential
benefit the recipient provides to us, and their ability to inflict costs
upon us. Thus an act of punishment could provide duel social
gains to a punisher because, on the one hand, they are seen as
beneficial to be around as their actions indicate they are
trustworthy and are willing to defend group norms and eliminate
free-riders, and on the other hand they have signalled their
individual formidability or willingness to use force and thus should
be treated fairly or even with deference.
However even if there are benefits are available in the long-term
from engaging in punishment, the immediate costs of punishment
(see below) still present a barrier of entry for this behaviour
[25,26]. While reputational gain may offset the cost of punishment
indirectly, this will only occur if the punisher survives the attempt
at punishment itself. But if there is heterogeneity in the cost of
punishment, the behaviour can emerge even without reputation
being a factor [27,28], and then be further stabilised by the
subsequent reputational gain. We believe such heterogeneity can
be represented by position in a dominance hierarchy, and that a
dominant position not only lowers the immediate cost of
punishment, but in doing so allows dominant individuals-only to
access the indirect/reputational benefits of third party punish-
ment.
Dominance itself can be difficult to define [29], here we use the
term loosely to cover a range of concepts such as formidability,
status, prestige and power; i.e. simply as a label for an individual
who has a strong position is a social hierarchy, or who is
recognised as having ‘‘priority of access to resources’’ [18]. While
there are likely to be nuanced differences between types of status,
we believe that the benefits of a ‘strong social position’ as described
in the current article would be comparable whether this position
was achieved through, for example, aggression or prestige [30].
1.2 Dominance and the cost of punishment
Why would differences in dominance translate into heteroge-
neity in the cost of punishment? Firstly, dominant individuals have
access to a greater amount of resources [18]. For example, their
position gives them greater opportunities for reciprocity and
cooperation [31] and their prominence means that others are both
willing to tolerate asymmetries in reciprocity and to provide aid in
conflicts in order to maintain a close relationship with the
dominant individual [32,33]. Dominant individuals also demand
that their needs are met above others [16], can behave coercively
in dyadic relationships to ensure this [34], and are less likely to face
punishment for behaving unfairly [4,35]. Because of their higher
total resources, a given act of punishment costs a dominant
individual a smaller fraction of their resources,
Secondly, dominance may reduce the cost of punishment by
making it more effective, i.e. by making the cost it inflicts on the
punished individuals higher. Effectiveness of punishment is
important to its evolutionary stability [27], and only effective
punishment has been shown to deter free-riding [25]. However,
while this finding is consistent across the experimental third party
punishment literature, so far little has been said as to how this
would manifest outside of the laboratory, i.e. what would allow an
individual to punish effectively? Dominant individuals, we argue,
can punish more effectively, insomuch as they can inflict a greater
cost on the target either physically [16] or by using their social
position to limit access to resources or information [36].
Furthermore, perhaps the most important cost to third party
punishment is retaliation from the target [37]. Where retaliation to
punishment is possible, third party punishment is reduced to the
point that it no longer sustains cooperation or is evolutionarily
stable [37,38] and, in everyday life, the threat of retaliation is a
prime factor in preventing otherwise cost-free punishment
behaviour such as reporting criminal activity [39]. Dominant
individuals are, self-evidently, successful in dyadic conflicts and, as
previously stated, in essence third party punishment is a dyadic
interaction between the third party and the defector/norm-
violator. Therefore dominant individuals may be able to engage in
third party punishment without the risk of reprisals as the target
will simply acquiesce to their demands. Indeed, when third party
punishment does occur outside the laboratory it is carried out by
formidable individuals [40] or by those with the support of allies
[41] - circumstances where the threat of retaliation would be
reduced. In fact retaliation could be a conventional cost to
punishment that may make it a costly signal of either formidability
or a pro-social attitude, as even if the production cost of
punishment is cheap; for example punishment by condemnation
[3], by gossip [42], or by ostracism [43], the retaliatory cost may
be severe for anyone in a subordinate position.
Finally, as dominant individuals can punish more effectively and
face less risk from retaliation, it may be possible for them to lower
the cost of third party punishment still further, potentially to
effectively zero, by establishing a credible threat of punishment
[44]. Once a reputation for third party punishment has been
established, an individual may never, or at least rarely, need to
actually engage in punishment for the foreseeable future.
1.3 The current studies
From the literature introduced in 1.1 and 1.2 it can be said that
while there might be reputational benefits, both for a pro-social
nature and from signalling dominance, from engaging in third
party punishment, perhaps these benefits can only be accessed by
individuals who can overcome the initial costs of punishment;
dominant individuals. To investigate this, using a series of vignettes
the current article measured social judgments made by uninvolved
observers about individuals who engage in third party punishment
and what factors affected these judgements. Specifically, we
investigated whether dominance judgements are in fact made
about third party punishers, and whether judgements of domi-
nance and likability (i.e. ‘pro-social’ attitude about a punisher)
were unique to third party punishment or were similar across
other antagonistic encounters (Study 1); whether observer
judgments of a third party are sensitive to the potential immediate
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costs of the behaviour (Study 2); and whether a dominant position
is recognised as lowering the cost, and raising the likely success, of
third party punishment (Study 3).
The majority of work in this area has been conducted using
economic games. However the vignette method, as well as being
used consistently in social psychology, has also been used to study
other phenomena related to human evolution, for example
altruism [45], mate choice [46] and formidability [47]. For
research on norm violations and a general discussion on the use of
vignettes, see [48]
1.4 Ethics statement
These studies were conducted in accordance with Ethical
Guidelines and with full ethical approval of the University of
Exeter Departmental Ethics committee. Participants gave in-
formed written consent before taking part in the studies being
presented and were fully debriefed once the studies had been
completed. The data set for these studies can be accessed from
http://hdl.handle.net/10871/15639.
Study 1
This exploratory study investigated whether observers judge
individuals who engage in third party punishment differently to
those who engage in other types of aggressive behaviour, i.e.,
whether any judgements of dominance or reputational benefits are
related to the act itself or, more generally, to an effect of
aggression/winning a physical contest.
2.1 Method
2.1.1 Participants. 414 (132 male) undergraduate students
from the University of Exeter, UK, successfully completed the
survey. Participants were recruited via email using an existing
‘paid participant’ list. As an incentive to take part, any participant
who completed the survey was entered into a prize-draw for a
number of store vouchers worth £10 (about US 13). The mean
age of participants was 22 years. 25 participants failed manipu-
lation check questions and their data was excluded from all
analyses
2.1.2 Materials and procedure. The survey was adminis-
tered online. Participants followed an email link which randomly
assigned participants to a condition which presented them with a
survey consisting of two sections. They were first presented with
the experimental vignette, described and presented as a ‘news
website-style article’. It was not made explicit whether this article
was real or fake. To keep with the ‘news site’ aesthetic and the
wider aims of the study, the article included a picture of its subject,
a male identified only as ‘John Taylor’. This picture was chosen
from a set of photos collected for a previous study [49] as the face
received neutral ratings in regards to attractiveness and trustwor-
thiness. Once participants had finished reading the article they
were presented the second section of the survey which contained a
series of questions concerning John.
2.1.3 Experimental Scenario. Participants were presented
with one of four possible articles concerning the actions of John. In
the Third Party punishment condition, John was described as
having successfully intervened to stop the mugging of an old man
late at night; in the Second Party punishment condition, John was
described as having successfully fought off a mugger late at night;
in the Random Fight condition, John was described as having
been involved in a bar fight of indeterminate cause; and in the
Control condition John was described as having witnessed a flash-
mob. In all three experimental conditions the assailant who fought
John was described as ‘‘a 6ft muscular male’’. For the full scenario,
see File S1.
2.1.4 Social questions. Participants were asked a series of
questions regarding how likable John was. They were asked to rate
John on a scale of 1 (strongly disagree) to 7 (strongly agree) as to
how trustworthy, group focused and ‘nice’ he was, and whether
they would work and socialise with him. These questions were
adapted from Barclay [9] and in the current study the five items
had a high reliability index (a=0.91). Therefore they were
collapsed into a single ‘likability’ variable for all future analyses.
Male Participants then answered a further set of questions
concerning how dominant they perceived the third party to be by
rating him, on a scale of 1–7 (1 = strongly disagree, 7 = strongly
agree), on how threatening, intimidating, dominant, antagonistic
or aggressive he was. These questions were adapted from Buss [50]
and were also found to have a high reliability index (a=0.86) and
were therefore collapsed into a single ‘dominance’ variable for all
future analyses.
As part of the wider aims of the study, female participants
(n = 282) were asked questions concerning their willingness to be
romantically involved with John (these data are not reported here).
In order to keep the questionnaires to a similar length for both
sexes, females were not asked to judge John for perceived
dominance (see below).
2.2. Results
2.2.1 Likeability. As shown in Figure 1, John was seen as
more likable when he was depicted as engaging in third party
punishment than in the other conditions (F3,407=37.46, p,0.001;
note that three cases were dropped from this analysis as
participants had not completed all the ‘likability’ measures). John
in the Random Fight condition was the least liked. Bonferroni-
corrected pair comparisons found significant differences (all p,
0.001) between all pairs of Article-types except between the
Control and Second Party conditions (p = 1.0). The sex of the
participant did not affect overall judgements or interact with the
type of scenario presented to participants.
2.2.2 Social Dominance. John was judged as more domi-
nant in all the experimental conditions compared to the Control
condition (Third Party, M=3.42, SD=1.10; Second Party,
M=3.34, SD=1.01, Random Fight, M=3.55, SD=1.05,
Figure 1. Participant’s judgement of John’s likeability depend-
ing on the type of behaviour he was reported having engaged
in. Bars = 1 Standard Error.
doi:10.1371/journal.pone.0110045.g001
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Control, M=2.57, SD=0.94; F3,128=5.78, p=0.001). Bonfer-
roni-corrected pair comparisons found significant differences
between the Control Article and the experimental conditions
(Random Fight, p = 0.002; Second Party Punishment, p = 0.008;
Third Party Punishment, p= 0.01), but no differences in
judgments of dominance between the three experimental condi-
tions (all p = 1.0).
2.3. Discussion
These results show that the increase in likability of third party
punishers cannot be explained alone by them winning an
altercation or by the ‘warm glow’ that may accompany seeing
an offender receive retribution [51,52]. When John fought off his
own attacker, he was seen as no more likable than in the control
article where John did nothing. This is likely because second party
punishment is driven by a desire to protect oneself, or for personal
retribution and to save face [53]. Thus defending yourself says
little about your qualities save your ability to fight back. That John
was seen as most likable when engaging in third party punishment
adds further evidence to the suggestion that the behaviour can
signal specific additional information about the altruistic and
trustworthy nature of a punisher [10]. Indeed, while there can be
sex differences in how violence is perceived [54], both males and
females made similar judgements about the likability of John.
Judgements about dominance were however dependent solely
on the aggression in the encounter rather than on the context, i.e.,
John was seen as equally dominant whether he intervened as a
third party or was involved in a fight with an indeterminate cause.
This is unsurprising as engaging in aggressive behaviour is a signal
of dominance [15] and perceiving dominance from an interaction
can be seen as a reasonably objective process; it is in our interests
to make accurate observations of a social hierarchy [18] and the
outcome of a confrontation can be easily recognised [17]. It should
be remembered that the dominance data came from male
participants only, however for the aforementioned reasons, i.e.
that it is in all individuals interest to accurately assess dominance,
and because it has been shown that both males and females agree
on male formidability [55], it is unlikely that dominance
judgments would be affected by sex.
By comparing the judgements of a third party punisher to other
aggressive acts, this study demonstrated that engaging in third
party punishment alone provided the punisher with positive
reputational benefits. This study also demonstrated, in males at
least, that engaging in third party punishment can make one seem
more dominant without the negative social consequences associ-
ated with other forms of aggressive behaviour.
Study 2
Study 1 found that third party punishers are judged to be more
likable than individuals who engage in other aggressive behav-
iours, yet were judged to no less dominant than individuals who
engage in other aggressive acts. Study 2 also investigated what
information observers are using to judge third party punishers,
specifically whether judgements are affected by the success of the
intervention and whether the level of threat an aggressor posed
would further affect a participant’s perceptions of the punisher.
Study 2 also investigated whether these factors affected the
perceived dominance rank of the aggressor/defector, the victim
and the third party relative to one another, i.e., if punishment can
signal a dominant position in a group.
3.1 Method
3.1.1 Participants and materials. 102 psychology under-
graduate psychology students from the University of Exeter (85
females) successfully completed the study, with an additional 12
participants either failing the manipulation checks or dropping out
of the study before completion. Participants were recruited via
email from the 1st year psychology cohort (2011). As an incentive
to take part, any participant who completed the survey was
entered into a prize draw for a number of online-store vouchers
worth £10 (about 13 US). The mean age of participants was 21.
The study employed a between-subjects design with 3 experimen-
tal conditions and one control condition; participants followed an
email link which randomly presented with one of four experi-
mental vignettes, followed by a series of questions concerning the
third party punisher in these vignettes.
3.1.2 Experimental Scenario. Participants were asked to
imagine themselves seated alone in a local bar and told that they
observed a group of men enter and occupy a table nearby.
Participants were then told they observed an altercation between
group members in which one member (the ‘aggressor’) forced
another (the ‘victim’) to relinquish his seat so the aggressor could
sit down. These labels are for clarity only; in the scenario itself the
characters were identified by the colour of the shirts they were
described as wearing.
In condition 1, the ‘successful’ condition, a third group member
(the ‘third party’) successfully intervened and forced the aggressor
to give back the seat. In condition 2, the ‘unsuccessful’ condition,
the third party intervened but failed to force the aggressor to give
back the seat. In condition 3, the ‘increased threat’ condition,
participants were told they observed a successful act of punish-
ment, but in this scenario the male characters were unknown to
one another and not part of a self-contained group. Thus, because
the third party did not have prior social knowledge of the
aggressor, and because the latter could have ‘targeted’ the
participant/observer, the aggressor was a greater potential threat
in this scenario. This increased threat condition matched the
successful condition in all other respects. In condition 4, the
‘control/no action’ condition, participants were told they observed
the interaction as in Condition 1 & 2, but here the third party
became agitated but did not intervene. For the full scenario, see
File S1.
3.1.3 Social Questions. Participants were then asked to
make a series of social judgements about the third party in the
scenario. Firstly, participants were asked to rank the three
characters in the story in terms of dominance (1 being most
dominant and 3 being least dominant). All participants were then
asked the five likability questions (a=0.88 for this study) and the
five social dominance questions (a=0.85 for this study) as
described in Study 1. As in Study 1 these items were collapsed
into single ‘likability’ and ‘dominance’ variables for all future
analyses.
3.2 Results
The study tested two distinct hypotheses: that there would be a
relationship between how participants responded to a third party
depending on their level of intervention (successful vs. unsuccessful
vs. control; N= 82), and that there would be a difference in
participant responses between the level of threat posed by the
aggressor (successful vs. increased threat; N= 59). Data relating to
these hypotheses were analysed separately.
3.2.1 Third Party behaviour and relative dominance
rank. Participants ranked the third party to be most dominant
when he successfully intervened, with fewer ranking him as most
dominant when the intervention failed, and the fewest when he did
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not intervene. The victim was nearly always ranked as least
dominant (Figure 2). To investigate the relative difference between
the characters, we considered which character was ranked as the
most dominant by participants. The success of punishment
affected whether the third party was seen as the most dominant
individuals (x22=28.75, p,0.001): In the successful condition, the
third party was more likely to be ranked as most dominant (78%),
compared to the third party who unsuccessfully (22%) or failed to
(19%) intervene.
3.2.2 Third Party behaviour and judgements of
dominance. Figure 3 shows that the third party was judged to
be more dominant when he attempted to intervene, regardless of
whether or not he was successful, than when he did not interviene
(F2,79=7.16, p,0.001, Contrast analysis: successful vs. unsuccess-
ful, F1,80 = 1.65, p=0.20; successful vs. no action, F1, 80 = 14.30,
p,0.001; unsuccessful vs. no action, F1, 80 = 4.06, p=0.047).
3.2.3 Third Party behaviour and judgements of
likability. Figure 3 also shows that the third party was judged
to be more likeable when he attempted to intervene, regardless of
whether or not he was successful, than when he did not intervene
(F2,80=4.72, p=0.009; Contrast analysis: Successful vs. Unsuc-
cessful, F1,81=0.15, p=0.70; Successful vs. No Action,
F1,81=7.27, p=0.009; Unsuccessful vs. No Action, F1,81=6.40,
p=0.01).
3.2.4 The threat posed by the attacker and judgements of
the third party. The third party was judged to be more
dominant when the threat posed by the aggressor was increased
(M=4.56, SD=1.11) compared to the successful condition
(M=3.95, SD=1.02; F1,58 = 4.56, p=0.037). However, the level
of threat did not affect how likable the third party was judged to be
(increased threat, M=4.80, SD=1.21; successful, M=4.70,
SD=1.09; F1,58=0.11, p=0.75).
3.3 Discussion
Here, the results concerning the judgements of dominance are
unequivocal; successful intervention by the third party led
participants to perceive him as most dominant, and unsuccessful
intervention led to the aggressor being perceived as most
dominant. While this result is no surprise, to the authors’
knowledge it is the first study to demonstrate that engaging in
third party punishment directly affects the perceptions of an
uninvolved observer with respect to the punisher in this manner.
What is surprising is that when asked to make social judgements
about the third party, participants judged him to be more likeable
and dominant when he intervened, regardless of the success of the
intervention. While it has been demonstrated that there are
reputational gains from engaging in third party punishment [9,10],
in these studies, as was the case in the vignette for Study 1, by
design punishment was always successful. That perceived like-
ability and dominance remained even when the interaction was
unsuccessful suggests that such ratings are not due to a halo effect
of seeing an antisocial individual punished [51,52] or due to the
punisher being the recipient of indirect or strong reciprocity for
carrying out a public function.
The results do however add further evidence to the suggestion
that third party punishment can be seen as a costly signal of
dominance. Due to the threat of retaliation [38,56], the mere act
of punishment should provide an honest signal, as retaliatory costs
will likely be present whether the intervention was successful or not
(see Study 3). This is further highlighted by the higher dominance
Figure 2. Proportion of participants who, across conditions, ranked the third party, the aggressor and the victim as the most
dominant character (black bars), gave the character the middle rank (grey bars) or ranked them as the least dominant character
(white bars).
doi:10.1371/journal.pone.0110045.g002
Figure 3. Judgement of likeability and dominance of the third
party depending on whether the third party successfully
intervened (black), unsuccessfully intervened (grey) or failed
to intervene (white). Bars = 1 Standard Error.
doi:10.1371/journal.pone.0110045.g003
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rating given to the punisher in the Increased Threat condition; the
lack of any social information or social support from fellow group
members made the risks even higher and thus the signal more
reliable.
However, there was no corresponding increase in likability in
the higher threat condition. Nelissen [10] suggested that increased
signal reliability should increase the positive attitude to the
punisher and the lack of an effect here may suggest there is an
upper limit to the positive attitude engaging in punishment
generates: the motivations of punishers might be questionable
[9,57] and, in this study at least, punishment was aggressive and
aggressive individuals are generally disliked [58].
Study 3
Both Study 1 and 2 found that third party punishment increased
an individual’s likability and perceived dominance and these are
both benefits that could allow a punisher to recuperate the cost of
punishment. Punishment can also be evolutionarily stable if the
cost of punishment is low [27], and this can be achieved if a threat
of punishment is credible [59] or through less aggressive
punishment such as ostracism [43]. Study 3 therefore addressed
whether the status of a third party punisher affected the perception
of their ability to make the threat of punishment credible, whether
it affected the risk of retaliation they faced, and whether the type of
intervention affected how punishers are judged. Study 3 also
addressed how these factors affected any reputational gains
generated from an act of punishment.
Also in response to the results of Study 2, the scenario was
altered (see below) to lower the ‘risk’ to participants from the
aggressor: participants were described as being within the group
and the targets for aggression were out-group members. These
changes also allowed the information regarding status to be
integrated into the vignette more subtly.
4.1 Method
4.1.1 Participants & Materials. 108 psychology undergrad-
uate students from the University of Exeter (86 females) completed
the study in 2013. Participants were not offered any incentive for
taking part. The survey was administered in paper-form by a
single researcher who approached potential participants in and
around the Psychology building. Those who agreed to take part
were presented with a paper questionnaire containing one of four
experimental vignettes and a series of questions concerning the
Third Party punisher in the scenarios. Prior to the questionnaire
being given to the researcher, the order of administration was
randomised using the random-number generator feature of Excel.
4.1.2 Experimental Scenarios. Participants were asked to
imagine themselves as part of a local sports team, who, following
an evening practice session, had retired to a local bar. The team
had occupied a table but there were not enough seats for everyone
so some members, including the participant, had to stand. Nearby,
two strangers were sitting at another table and after a few minutes
one of them headed to the bar to order drinks. Seeing this, one of
the standing members of the team went over to the table and
proceeded to take the now vacant chair, dismissing the objections
of the still seated stranger. Upon their return with the chair,
another member of the team confronted this person about their
actions.
The study manipulated the status of the confronting team
member – the third party – and how they carried out their
confrontation (Punishment Type). They were described as either
‘‘popular and the most skilled player’’ (dominant) or ‘‘unpopular
and the least skilled player’’ (subordinate), and they either
threatened to hit the other team member (physical punishment)
or threatened to prevent them playing in all future matches (social
punishment), giving the study a 262 between-subjects design.
‘Dominance’ in a social group, especially human groups, does
not depend solely on formidability [60], and we have used it to
describe a person recognised as having a strong social position, or
as ‘‘having priority access to resources’’ [18]. Therefore for Study
3, we operationalised dominance to mean a skilled/prestigious
position. This allowed us to manipulate the type of punishment, as
a prestigious individual can potentially punish effectively by using
social, as opposed to physical, power. For the full scenario, see File
S1.
4.1.3 Social perception questions. Following the scenario,
participants were first asked a series of questions designed to
investigate how credible the threats from the third party were.
Participants were asked to indicate ‘what happened next’ from one
of two choices; either the punishment was successful with the team
member returning the chair, or unsuccessful and the team
member kept the chair. They were also asked to indicate on a
scale of 1–7 (1 = not surprised, 7 = very surprised), how surprised
they were that the specific individual in the scenario intervened
and, on a scale of 1–7 (1 = very unlikely, 7 = very likely), whether
they believed the reprimanded individual would retaliate against
the punisher. All participants were then asked the five likability
questions (a=0.82 for this study) and the five social dominance
questions (a=0.85 for this study) as detailed in Study 1.
4.2 Results
4.2.1 Credible threat of punishment. Participants were
first asked whether they believed the aggressor would ignore or
give in to the Third Party’s demands. Participants believed that the
intervention by the dominant punisher would be more successful
(Wald x21 = 147.53, p,0.001), with the dominant third party
predicted to be successful by 94% of participants, whereas the
subordinate was predicted to be successful by 22%. Participants
did not believe that the type of punishment alone would alter the
outcome (Wald x21 = 0.51, p = 0.48). Figure 4 shows that while
participants believed the dominant punisher would be successful
regardless of punishment type, the subordinate punisher was
thought to be successful only when being physically aggressive
(Wald x22 = 9.80, p=0.002).
As shown in Figure 5, participants were far more surprised
when a subordinate third party attempted punishment compared
to the dominant third party (F1,104=128.16, p,0.001) and
believed retaliation from this intervention was more likely to follow
(F1,104=6.70, p = 0.011). Neither variable was affected by the type
of punishment, or by an interaction between dominance and
punishment.
4.2.2 Dominance and Likability. The dominant third party
was, as may be expected, judged to be more dominant (dominant,
M=5.5, SD=1.1; subordinate, M=3.6, SD=1.2;
F1,104=111.76, p=0.001) but there was no effect of dominance
on how likable they were judged to be (F1,104=0.48, p=0.49). As
shown in Figure 6, when the third party engaged in aggressive
punishment they were seen as less likable (F1,104=6.84, p=0.01):
however, being more aggressive did not lead the punisher to be
judged as more dominant (F1,104=2.07, p=0.10). No interaction
was found between either Status and Punishment for likability
(F1,104=0.83, p=0.77) or social dominance (F1,104=0.43,
p=0.51).
4.2.3 Success, likeability and retaliation. Given the
results regarding the insensitivity of participants to the success of
punishment found in Study 2, a post-hoc analysis was carried out
to see if there was any relationship between predicted success and
Reputation, Dominance, and the Evolution of Third Party Punishment
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likability; none was found (U=1308.5, N1= 59, N2= 48, p=0.5).
However, there was a relationship between predicted success and
retaliation, with participants believing unsuccessful punishers to be
at greater risk from retaliation (M=4.79, SD=1.56) than
successful punishers (M=3.73, SD=1.50; U=856.5, N1= 59,
N2= 48, p,0.001).
4.3 Discussion
These results clearly suggest that dominance can drastically
lower the cost of punishment. Firstly, particpants believed that
only dominant third parties would be successful in their
intervention. Thus, for dominant individuals, the realised costs
of third party punishment can be effectively reduced or even
removed completely by replacing physical action with a credible
threat of punishment. Importantly, the credible threat imposed by
the dominant third party was not based on the type of punishment
employed; they were seen as equally likely to be successful whether
the threat was aggressive (threat of physical violence) or non-
aggressive (ostracism from the group). In fact ostracism has
previously been shown to facilitate group cooperation without
coordinated punishment and at no cost to the punisher [43]. Such
a threat therefore can be seen as highly credible, but only if it
comes from a dominant individual
Equally, this study found that dominant individuals were judged
to be at less risk of retaliation than subordinates. Study 2
established that individuals who attempt third party punishment
are seen as more dominant, yet participants in Study 3 were both
surprised at the intervention by the subordinate individual and
believed they would be at greater risk from retaliation. Even
dominant individuals were judged to be at some risk and it may be
the case that at least some risk of retaliation is required for any
punishment to be a costly signal: while their threats may be
credible, a dominant individual would need to prove on occasion
they can actually enforce such threats. Indeed, while potentially
Figure 4. Proportion of participants who believed that a) dominant or b) subordinate punisher would be successful (grey) or
unsuccessful (white) in their attempt at punishment.
doi:10.1371/journal.pone.0110045.g004
Figure 5. Participants’ reaction to the intervention for a
dominant (white) or subordinate (grey) Third Party. Bars = 1
Standard Error.
doi:10.1371/journal.pone.0110045.g005
Figure 6. Participants’ perception a third party’s likability and
dominance when they engaged in aggressive (white) or non-
aggressive (grey) punishment. Bars = 1 Standard Error.
doi:10.1371/journal.pone.0110045.g006
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third party punishment may be important in signalling one’s
dominant position, participants felt that a subordinate individual
attempting to assert themselves in this way would be unsuccessful.
In both human and non-human animals false-signalling is often
responded to severely [61–63] and in the current study partici-
pants believed that attempted punishment by a subordinate would
lead to a greater risk of retaliation.
The study also suggested that the social benefits generated by
engaging in punishment are significantly affected by dominance,
specifically the ability to successfully use non-violent punishment.
Participants disliked third parties who threatened physical violence
in general and only the dominant punisher was perceived as being
successful when non-violent punishment was threatened. Domi-
nant individuals can therefore punish in a more socially acceptable
way and as a result make greater reputational gains that
subordinates. Nevertheless, the dominant punisher in Study 3
was only able to punish so non-violently due to their authority in
the groups and this leverage may not always exist in ‘real life’.
However, while less liked, the violent stance by the dominant
punisher was also predicted to be successful. In comparison to the
results of Study 1, where third party punishers were more well-
liked in comparison to other violent behaviour, Study 3 suggests
that while any third party punishment is responded to positively by
observers, there is a preference for less violent intervention.
Study 2 and 3 found that success was no predictor of ‘likability’,
but while this does suggest that potentially both dominant and
subordinate individuals could gain a reputational benefit from
attempting punishment, participants also believed that failure in
punishment would invite retaliation; for subordinates, the retalia-
tory cost of failure would likely outweigh any benefits from the
attempt. Again, participants were very surprised at the interven-
tion by a subordinate punisher, so while the vignette ‘forced’ a
subordinate to punish, it is debatable whether in a real-life
situation a low status or subordinate individual would actually
engage in third party punishment.
General Discussion
The studies above investigated whether variation in dominance
within a group might allow third party punishment to be
evolutionary stable because a dominant position allows individuals
to access the reputational benefits from punish at a lower cost than
others. Study 1 demonstrated simply that, when compared to
other violent confrontations, third party punishment makes an
individual seem both formidable and likable, i.e., that it yields
reputational benefits for the punisher. Study 2 demonstrated that it
was the attempt at punishment and not its success that led to these
reputational gains. Finally, Study 3 demonstrated that dominant
individuals could punish ‘cost-free’: not only was any target of
punishment perceived as (very) likely to back down before physical
action could occur, but dominant individuals were also seen as
having a reduced risk of costs from retaliation and could punish in
a more socially acceptable way. Taken together, these studies
suggest that third party punishment is seen as a dominant act, that
any attempt at third party punishment yields reputational gain,
but, perhaps more importantly, the reputational benefits are only
open to dominant individuals. Only dominant individuals can
lower the production costs via the effective use of non-violent and
cost-free threats of punishment [27,43] and only dominant
individuals can punish with a reduced risk of retaliation. In fact,
the costs of retaliation especially may stretch beyond the initial act
of punishment. Humans are adept at reputation scoring [64], and
if punishers are ‘scored’ in a similar fashion as altruistic individuals
[65], then a reputation for enforcing fairness, while potentially
beneficial for attracting some cooperative partners, could act as an
reputational badge that may invite aggression from others [61],
akin to the sheriff in a Western or the eponymous protagonist of a
super-hero film; i.e., the person who needs to be ‘taken out’ to
allow the exploitation of others. In this instance a reputation for
enforcing fairness might work against a punisher, or at least one
who could not resist such future actions.
That only more dominant individuals are able to access the
reputational benefits of third party punishment moves beyond the
idea that punishment merely signals fairness [10]. Only dominant
individuals are capable of giving this signal credibly, meaning that
the reputational benefits from punishment are inextricably linked
to dominance. Specifically, while Study 2 did find that reputa-
tional benefits are ‘open to all’, Study 3 suggested that intervention
by a subordinate individual was both surprising and potentially
costly in terms of retaliation. Retaliation may be the key cost to
third party punishment [37,38] and, although we did not test this
directly in the current studies, in light of Study 3 it is questionable
whether a subordinate individual would ever actually engage in
third party punishment. The results of the studies suggest that
dominance/status is an important factor in any calculation of the
individual economics of punishment. Punishment can be evolu-
tionarily stable if there is heterogeneity in the ability to punish
[27,66] and we suggest that dominance causes sufficient hetero-
geneity in both the cost and rewards of third party punishment to
make this behaviour evolutionarily stable.
More theoretically, Pedersen et al. [67] recently suggested that
any account of the evolution of third party punishment in humans
must be relatable to behaviour seen in non-human animals. As
previously stated, third party punishment can be seen as an
antagonistic dyadic interaction between a third party and the
defector/aggressor and, across many species, such antagonistic
dyadic interaction are both instigated and won by dominant
individuals [14,15]. More directly in line with the assertion of
Pederson et al, in non-human animals, dominance determines
third party intervention across numerous taxa, for example in fish
queues [21], in fallow deer [68], and in Barbary macaques [69].
These interventions seem to be driven by the need to limit or
prevent the rise of a social challenger. Third party punishment can
therefore be seen as having an origin in recognising and
responding to social challenges [70], with only dominant
individuals possessing the ability to act upon this recognition.
This is important as, firstly, punishment as a tool to maintain social
position provides an additional motivation for an individual to
engage in the behaviour over and above any benefit from
maintaining group cooperation and, secondly, the benefits
punishment provides can be seen as independent from group-
level cooperation [56].
Although this suggestion is speculative, the demonstration that
dominance plays at least a proximate role in mitigating the costs of
third party punishment (at least according to the perception of
observers), and perhaps that it is partly motivated by status
concerns [36], does forge a link to non-human animal behaviour.
In much the same way that human reciprocity and cooperation
has a base in the more limited cooperative behaviour of other
animals [71], third party punishment in humans can be seen as a
more sophisticated version of a non-human animal behaviour
related to dominance and status contests, rather than one
completely distinct to us as a species.
The current studies investigated the perception of punishers
rather than punishment behaviour itself. The perceptions of others
are no doubt a consideration for punishers [72], as it is from
observers that indirect benefits are generated, we cannot be certain
from the present results that an individual in a dominant social
Reputation, Dominance, and the Evolution of Third Party Punishment
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position would actually engage in more punishment. However,
published data suggests that they will. For example we have
suggested that dominant individuals can punish more effectively
than others, and it a consistent finding that ‘effective’ punishers
(those who can inflict higher costs on defectors) will punish more
than ‘ineffective’ ones [73].
Future studies might extend our current results by designing
experimental mechanism to explicitly simulate the advantages of a
dominant position, for example by varying the cost of retaliation to
certain individuals or by providing certain individuals with an
unequal share of any group product [74]. It should be noted that,
while we have referred to ‘dominant’ individuals throughout, we
do not mean to suggest that only an ‘alpha male’ type would ever
punish, as different attributes will confer dominance in different
groups.
In our vignettes no economic costs were inflicted upon the
defectors in the scenarios. The costs were physical in Study 1
(aggressor described as being was physically assaulted), while in
Studies 2 & 3 there would still be costs via social humiliation due to
being publically shamed for, and forced to retract, an ‘unfair’
behaviour [75]. Such ‘non-monetary’ or ‘verbal’ punishment is
seen as third party punishment in the economic literature despite
the lack of direct economic costs [3,76].
In any case the imposition of actual costs is often an anticipated
downstream effect of the subsequent action taken by the target of
any punishment, rather than the immediate impact of punishment.
As an illustrative example, if an individual came across someone
smoking on public transport (illegal in the UK) and demanded
they stop, this would still be an act of third party punishment in the
classic Fehr (2004) sense (i.e. the desire and subsequent behaviour
to uphold a social norm) even if the smoker apologised and
snubbed out the cigarette with no further interaction taking place.
In such a situation there is only physical punishment if the
‘intervention’ is challenged. Indeed, Levine, Taylor, & Best [77]
showed that violence after the intervention by a third party only
occurs after a series of escalating behaviours by the parties
involved, each of which gives the opportunity for one party to back
down.
In fact, the possibility that punishment costs might not be
realised is a core argument as to how dominance affects the cost/
benefit of third party punishment: essentially, a position of
dominance, with its implied ability to inflict effective costs on
others, functions as a credible threat. Our smoker above would be
well aware of the potential costs (further social embarrassment
and/or a physical confrontation) and would thus choose to
acquiesce. We believe that people’s understanding of this
implication was demonstrated by Study 3, as when faced with a
challenge from a dominant individual, the transgressor was
predicted to back down rather than have cost of punishment
realised.
In conclusion, the current studies support the suggestion that
dominance played an important role in the evolution of third party
punishment. Punishment is seen as a dominant behaviour yet is
distinct from other dominant actions in the sense that punishers
are well liked, compared to other aggressors. Dominant individuals
were seen as being able to punish effectively and at a lower cost
than others, therefore dominant individuals can access the
signalling or reciprocal benefits generated by punishment at
reduced cost. We suggest that taking dominance into account may
help answer some of the questions and debates around the
evolution of this behaviour, specifically in terms of how some
individuals can overcome the costs of punishment. Variation in
individual condition can result in effective and efficient norm
enforcement [28], thus at the very least, our results demonstrate
that the dominance of the actor could be an important factor in
overcoming the proximate costs of third party punishment.
However we also believe that these results point to human third
party punishment behaviour having an evolutionary origin as a
dominance-based behaviour, rather than having evolved to
specifically promote cooperation and fairness.
Supporting Information
File S1 Full vignettes for studies 1, 2 and 3.
(DOCX)
Acknowledgments
We would like to thank the four anonymous reviewers for their helpful
comments on an earlier version of the manuscript, and Adam Dunt for his
assistance with the data collection for Study 3.
Author Contributions
Conceived and designed the experiments: DSG SEGL JRM. Performed
the experiments: DSG. Analyzed the data: DSG. Contributed reagents/
materials/analysis tools: DSG SEGL. Wrote the paper: DSG SEGL JRM.
References
1. Balliet D, Mulder LB, Van Lange PAM (2011) Reward, punishment, and
cooperation: A meta-analysis. Psychological Bulletin 137: 594.
2. Fudenberg D, Pathak PA (2010) Unobserved punishment supports cooperation.
Journal of Public Economics 94: 78–86.
3. Masclet D, Noussair C, Tucker S, Villeval M (2003) Monetary and
nonmonetary punishment in the voluntary contributions mechanism. The
American Economic Review 93: 366–380.
4. Kim SH, Smith RH, Brigham NL (1998) Effects of power imbalance and the
presence of third parties on reactions to harm: Upward and downward revenge.
Personality and Social Psychology Bulletin 24: 353.
5. Fehr E, Ga¨chter S (2002) Altruistic punishment in humans. Nature 415: 137–
140.
6. Dreber A, Rand DG, Fudenberg D, Nowak MA (2008) Winners don’t punish.
Nature 452: 348–351.
7. Panchanathan K, Boyd R (2004) Indirect reciprocity can stabilize cooperation
without the second-order free rider problem. Nature 432: 499–502.
8. Santos MD, Rankin DJ, Wedekind C (2010) The evolution of punishment
through reputation. Proceedings of the Royal Society B: Biological Sciences 278:
371–377.
9. Barclay P (2006) Reputational benefits for altruistic punishment. Evolution and
Human Behavior 27: 325–344.
10. Nelissen R (2008) The price you pay: cost-dependent reputation effects of
altruistic punishment. Evolution and Human Behavior 29: 242–248.
11. Falk A, Fehr E, Fischbacher U (2005) Driving forces behind informal sanctions.
Econometrica 73: 2017–2030.
12. Hogg MA, van Knippenberg D, Rast DE (2012) The social identity theory of
leadership: Theoretical origins, research findings, and conceptual developments.
European Review of Social Psychology 23: 258–304.
13. Gu¨rerk O, Irlenbusch B, Rockenbach B (2006) The Competitive Advantage of
Sanctioning institutions. Science 312: 108–111.
14. Clutton-Brock T, Parker G (1995) Punishment in animal societies. Nature 373:
209–216.
15. Silk JB (2003) Practice random acts of aggression and senseless acts of
intimidation: The logic of status contests in social groups. Evolutionary
Anthropology: Issues, News, and Reviews 11: 221–225.
16. Sell A, Tooby J, Cosmides L (2009) Formidability and the logic of human anger.
Proceedings of the National Academy of Sciences 106: 15073–15078.
17. Jones BC, DeBruine LM, Little AC, Watkins CD, Feinberg DR (2011)
‘Eavesdropping’ and perceived male dominance rank in humans. Animal
Behaviour.
18. Cummins D (1996) Dominance hierarchies and the evolution of human
reasoning. Minds and Machines 6: 463–480.
19. Flack JC, de Waal FBM, Krakauer DC (2005) Social structure, robustness, and
policing cost in a cognitively sophisticated species. The American Naturalist 165:
126–139.
20. Flack JC, Girvan M, De Waal FBM, Krakauer DC (2006) Policing stabilizes
construction of social niches in primates. Nature 439: 426–429.
Reputation, Dominance, and the Evolution of Third Party Punishment
PLOS ONE | www.plosone.org 9 October 2014 | Volume 9 | Issue 10 | e110045
21. Wong MYL, Buston PM, Munday PL, Jones GP (2007) The threat of
punishment enforces peaceful cooperation and stabilizes queues in a coral-reef
fish. Proceedings of the Royal Society B: Biological Sciences 274: 1093–1099.
22. Benard S (2013) Reputation systems, aggression, and deterrence in social
interaction. Social science research 42: 230–245.
23. Dasgupta P (2011) Dark matters: Exploitation as cooperation. Journal of
Theoretical Biology.
24. Marlowe FW, Berbesque JC, Barr A, Barrett C, Bolyanatz A, et al. (2008) More
‘altruistic’ punishment in larger societies. Proceedings of the Royal Society B:
Biological Sciences 275: 587–592.
25. Nikiforakis N, Normann H-T (2008) A comparative statics analysis of
punishment in public good experiments. Experimental Economics 11: 358–369.
26. McCullough ME, Kurzban R, Tabak BA (2013) Cognitive systems for revenge
and forgiveness. Behavioral and Brain Sciences 1: 1–15.
27. de Weerd H, Verbrugge R (2011) Evolution of altruistic punishment in
heterogeneous populations. Journal of Theoretical Biology.
28. Przepiorka W, Diekmann A (2013) Individual heterogeneity and costly
punishment: a volunteer’s dilemma. Proceedings of the Royal Society B:
Biological Sciences 280: 2013–2247.
29. Lewis RJ (2002) Beyond dominance: the importance of leverage. The Quarterly
review of biology 77: 149–164.
30. Henrich J, Gil-White FJ (2001) The evolution of prestige: Freely conferred
deference as a mechanism for enhancing the benefits of cultural transmission.
Evolution and Human Behavior 22: 165–196.
31. Jones BC, Rachlin H (2006) Social discounting. Psychological Science 17: 283.
32. Barclay P (2013) Strategies for cooperation in biological markets, especially for
humans. Evolution and Human Behavior 34: 164–175.
33. Schino G, Aureli F (2009) Reciprocal Altruism in Primates:: Partner Choice,
Cognition, and Emotions. Advances in the Study of Behavior 39: 45–69.
34. Hawley PH (1999) The ontogenesis of social dominance: A strategy-based
evolutionary perspective. Developmental Review 19: 97–132.
35. Eckel C, Fatas E, Wilson R (2010) Cooperation and status in organizations.
Journal of Public Economic Theory 12: 737–762.
36. Maner JK, Mead NL (2010) The essential tension between leadership and
power: When leaders sacrifice group goals for the sake of self-interest. Journal of
Personality and Social Psychology 99: 482.
37. Dreber A, Rand DG (2012) Retaliation and antisocial punishment are
overlooked in many theoretical models as well as behavioral experiments. The
Behavioral and brain sciences 35: 24.
38. Nikiforakis N (2008) Punishment and counter-punishment in public good games:
Can we really govern ourselves? Journal of Public Economics 92: 91–112.
39. Tarling R, Morris K (2010) Reporting crime to the police. British Journal of
Criminology 50: 474.
40. Huston TL, Ruggiero M, Conner R, Geis G (1981) Bystander intervention into
crime: A study based on naturally-occurring episodes. Social Psychology
Quarterly: 14–23.
41. Mathew S, Boyd R (2011) Punishment sustains large-scale cooperation in pre-
state warfare. Proceedings of the National Academy of Sciences.
42. Bazzan A, Dahmen SR (2010) Bribe And Punishment: Effects Of Signaling,
Gossiping, And Bribery In Public Goods Games. Advances in Complex Systems
13: 755–771.
43. Bowles S, Gintis H (2004) The evolution of strong reciprocity: cooperation in
heterogeneous populations. Theoretical Population Biology 65: 17–28.
44. McNamara JM, Houston AI (2002) Credible threats and promises. Philosophical
Transactions of the Royal Society B: Biological Sciences 357: 1607–1616.
45. Barclay P (2010) Altruism as a courtship display: Some effects of third-party
generosity on audience perceptions. British Journal of Psychology 101: 123–135.
46. Iredale W, Van Vugt M, Dunbar R (2008) Showing Off in Humans Male
Generosity as a Mating Signal. Evolutionary Psychology 6: 386–392.
47. Fessler DM, Tiokhin LB, Holbrook C, Gervais MM, Snyder JK (2013)
Foundations of the Crazy Bastard Hypothesis: Nonviolent physical risk-taking
enhances conceptualized formidability. Evolution and Human Behavior 35: 26–
33.
48. Wilson DS, O’Gorman R (2003) Emotions and actions associated with norm-
breaking events. Human Nature 14: 277–304.
49. Gordon D, Platek S (2009) Trustworthy? The Brain knows: Implicit neural
responses to faces that vary in dark triad personality characteristics and
trustworthiness. Journal of Social, Evolutionary, and Cultural Psychology 3:
182–200.
50. Buss DM (1981) Sex differences in the evaluation and performance of dominant
acts. Journal of Personality and Social Psychology 40: 147.
51. Singer T, Seymour B, O’Doherty JP, Stephan KE, Dolan RJ, et al. (2006)
Empathic neural responses are modulated by the perceived fairness of others.
Nature 439: 466–469.
52. de Quervain D, Fischbacher U, Treyer V, Schellhammer M, Schnyder U, et al.
(2004) The neural basis of altruistic punishment. Science 305: 1254–1258.
53. Topalli V, Wright R, Fornango R (2002) Drug dealers, robbery and retaliation.
Vulnerability, deterrence and the contagion of violence. British Journal of
Criminology 42: 337–351.
54. Griskevicius V, Tybur JM, Gangestad SW, Perea EF, Shapiro JR, et al. (2009)
Aggress to impress: hostility as an evolved context-dependent strategy. Journal of
Personality and Social Psychology 96: 980.
55. Sell A, Cosmides L, Tooby J, Sznycer D, von Rueden C, et al. (2009) Human
adaptations for the visual assessment of strength and fighting ability from the
body and face. Proceedings of the Royal Society B: Biological Sciences 276:
575–584.
56. Rand DG, Armao JJ, Nakamaru M, Ohtsuki H (2010) Anti-social punishment
can prevent the co-evolution of punishment and cooperation Journal of
Theoretical Biology 265: 624–632.
57. Ottone S (2008) Are people Samaritans or Avengers. Economics Bulletin 3: 1–8.
58. Hawley PH, Little TD, Card NA (2008) The myth of the alpha male: A new look
at dominance-related beliefs and behaviors among adolescent males and
females. International Journal of Behavioral Development 32: 76.
59. Cant MA, Johnstone RA (2009) How Threats Influence the Evolutionary
Resolution of Within-Group Conflict. The American Naturalist 173: 759–771.
60. Cummins D (2005) Dominance, status, and social hierarchies. The handbook of
evolutionary psychology: 676–697.
61. Sza´mado´ S (2011) Long-term commitment promotes honest status signalling.
Animal Behaviour.
62. Tibbetts EA, Izzo A (2010) Social Punishment of Dishonest Signalers Caused by
Mismatch between Signal and Behavior. Current Biology 20: 1637–1640.
63. Anderson C, Ames DR, Gosling SD (2008) Punishing hubris: The perils of
overestimating one’s status in a group. Personality and Social Psychology
Bulletin 34: 90–101.
64. Nowak MA, Sigmund K (1998) Evolution of indirect reciprocity by image
scoring. Nature 393: 573–577.
65. Tennie C (2012) Punishing for your own good: the case of reputation-based
cooperation. Behavioral and Brain Sciences 35: 40–41.
66. Frank SA (1996) Policing and group cohesion when resources vary. Animal
Behaviour 52: 1163–1169.
67. Pedersen EJ, Kurzban R, McCullough ME (2013) Do humans really punish
altruistically? A closer look. Proceedings of the Royal Society B: Biological
Sciences 280: 1–8.
68. Jennings DJ, Carlin CM, Hayden TJ, Gammell MP (2011) Third-party
intervention behaviour during fallow deer fights: the role of dominance, age,
fighting and body size. Animal Behaviour 81: 1217–1222.
69. Widdig A, Streich WJ, Tembrock G (2000) Coalition formation among male
Barbary macaques(Macaca sylvanus). American Journal of Primatology 50: 37–
51.
70. Brosnan SF (2011) An evolutionary perspective on morality. Journal of
Economic Behavior & Organization.
71. Melis AP, Semmann D (2010) How is human cooperation different?
Philosophical Transactions of the Royal Society B: Biological Sciences 365:
2663–2674.
72. Kurzban R, Descioli P, O’brien E (2007) Audience effects on moralistic
punishment. Evolution and Human Behavior 28: 75–84.
73. Nikiforakis N, Normann H, Wallace B (2010) Asymmetric enforcement of
cooperation in a social dilemma. Southern Economic Journal 76: 638–659.
74. Reuben E, Riedl A (2009) Public goods provision and sanctioning in privileged
groups. Journal of Conflict Resolution 53: 72–93.
75. Barr A (2001) Social dilemmas and shame-based sanctions: experimental results
from rural Zimbabwe. Centre for the Study of African Economies, University of
Oxford.
76. Ostrom E, Walker J, Gardner R (1992) Covenants With and Without a Sword:
Self-Governance is Possible. The American Political Science Review 86: 404–
417
77. Levine M, Taylor PJ, Best R (2011) Third Parties, Violence, and Conflict
Resolution. Psychological Science.
Reputation, Dominance, and the Evolution of Third Party Punishment
PLOS ONE | www.plosone.org 10 October 2014 | Volume 9 | Issue 10 | e110045
